
1. An optical communications system in which a base 
station and a local station are connected using an optical fiber, 
the optical communications system being characterized in that 

a wavelength of a light source for a signal that generates 
downstream signal light is set to a wavelength with an effect 
of Raman amplifying an upstream light signal that propagates 
through the optical fiber, and an upstream light signal 
transmitted between the base station and the local station is 
amplified in the optical fiber while the upstream light signal 
is propagating through the optical fiber. 

2. The optical communications system according to Claim 
1, wherein 

a high nonlinearity fiber is used for at least part of 
the optical fiber. 

3. The optical communications system according to Claim 
1 or 2, wherein 

light that is switched ON and OFF is used as the downstream 
signal light, and a modulation method, by which an ON state 
and an OFF state transit even when coded data is a sequence 
of O's and the ON state and the OFF state transit even when 
the coded data is a sequence of l's, is used as a modulation 
method for the downstream signal light. 



4. The optical communication system according to Claim 
3, wherein 

in the backbone optical fiber, a length of a portion where 
upstream signal light is amplified is of a distance longer than 
a length of the optical fiber corresponding to a set of the 
ON state and the OFF state of the downstream signal light. 

5. The optical communication system according to. any of 
Claims 1 through 4, wherein 

the base station is provided with an optical filter used 
to select a wavelength of light coming incident on a 
light-receiving element. 

6. A PON (Passive Optical Network) system in which a base 
station and an optical branching station equipped with a 
passive optical divider are connected using a backbone optical 
fiber, and the optical branching station and plural local 
stations are connected individually using branch optical 
fibers, the PON system being characterized in that 

a wavelength of a light source for a signal that generates 
downstream signal light is set to a wavelength with an effect 
of Raman amplifying an upstream light signal that propagates 
through the backbone optical fiber, and an upstream light 
signal transmitted between the base station and each local 
station is amplified in the backbone optical fiber while the 
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upstream light signal is propagating through the backbone 
optical fiber. 

7. The PON system according to Claim 6, wherein 

a high nonlinearity fiber is used for at least part of 
the backbone optical fiber. 

8. The PON system according to Claim 6 or 7, wherein 
light that is switched ON and OFF is used as the downstream 

signal light, and a modulation method, by which an ON state 
and an OFF state transit even when coded data is a sequence 
of 0's and the ON state and the OFF state transit even when 
coded data is a sequence of l's, is used as a modulation method 
for the downstream signal light. 

9. The PON system according to Claim 8, wherein 

in the backbone optical fiber, a length of a portion where 
upstream signal light is amplified is of a distance longer than 
a length of the backbone optical fiber corresponding to a set 
of the ON state and the OFF state of the downstream signal light. 

10. The PON system according to any of Claims 6 through 
9, wherein 

the light source for a signal and an optical 
multiplexer/demultiplexer are provided in the base station, 
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and light for a signal is pumped into the backbone optical fiber 
from the base station toward the optical branching station by 
way of the optical mult iplexer /demultiplexer . 

11. The PON system according to any of Claims 6 through 
10, wherein 

a star coupler is used as the passive optical divider. 

12. The PON system according to any of Claims 6 through 
10, wherein 

as the passive optical divider, a star coupler is used 
for the downstream signal light, and an AWG (Arrayed-Waveguide 
Grating) capable of multiplexing and demultiplexing upstream 
signal light using a difference in wavelength is used for the 
upstream signal light. 

13. A PON (Passive Optical Network) system in which a 
base station and an optical branching station equipped with 
a passive optical divider are connected using a backbone 
optical fiber, and the optical branching station and plural 
local stations are connected individually using branch optical 
fibers, the PON system being characterized by comprising: 

a light source for amplification that generates light 
for amplification having a wavelength with an effect of 
amplifying a light signal propagating through an optical fiber 
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(including a backbone optical fiber and a branch optical fiber, 
and the same applies hereinafter) ; and 

an optical multiplexer/demultiplexer used to pump the 
light for amplification into the optical fiber, 

wherein, in the optical fiber, a light signal transmitted 
between the base station and each local station is amplified 
while the light signal is propagating through the optical 
fiber . 

14. The PON system according to Claim 13, wherein 
Raman amplification is used as a function of amplifying 

a light signal, and the light for amplification propagates in 
a direction opposite to the signal light. 

15. The PON system according to Claim 13 or 14, wherein 
a high nonlinearity fiber is used. 

16. The PON system according to Claim 13, wherein 

an erbium-doped fiber (EDF) is used as a function of 
amplifying the light signal, and the signal for amplification 
is in the same direction as the signal light. 

17. The PON system according to Claim 13, wherein 
the light source for amplification and the optical 

multiplexer/demultiplexer are provided in the base station, 
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and the light for amplification is pumped into the backbone 
optical fiber from the base station toward the optical 
branching station. 

18. The PON system according to Claim 13, wherein 
the light source for amplification and the optical 

multiplexer /demultiplexer are provided in the optical 
branching station, and the light for amplification is pumped 
into the backbone optical fiber from the optical 
multiplexer/demultiplexer toward the base station. 

19. The PON system according to Claim 17, wherein 

a second optical multiplexer/demultiplexer, a third 
optical multiplexer/demultiplexer, and an optical path 
connecting the second optical mult iplexer /demultiplexer and 
the third optical multiplexer /demultiplexer are provided in 
the optical branching station, 

the light for amplification that travels through a 
backbone optical fiber for an upstream signal is extracted from 
the second optical multiplexer /demultiplexer to be supplied 
to the third optical multiplexer /demultiplexer via the optical 
path, and 

the light for amplification is pumped into a backbone 
optical fiber for a downstream signal from the third optical 
multiplexer/demultiplexer toward the base station. 
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20. The PON system according to Claim 13, wherein 
the light source for amplification and the optical 

multiplexer/demultiplexer are provided in the optical 
branching station, and the light for amplification is pumped 
into the branch optical fiber by way of the passive optical 
divider toward the local station. 

21. The PON system according to Claim 13, wherein 
the light source for amplification and the optical 

multiplexer/demultiplexer are provided in the base station, 
and the light for amplification is pumped into the backbone 
optical fiber from the base station toward the optical 
branching station, and 

a reflector that allows the light for amplification to 
undergo total reflection to the backbone optical fiber is 
provided in the optical branching station. 

22. The PON system according to Claim 13, wherein 
the light source for amplification and the optical 

multiplexer/demultiplexer are provided in the base station, 
and the light for amplification is pumped into the backbone 
optical fiber from the base station toward the optical 
branching station, 

a second optical multiplexer/demultiplexer and a 



65 



reflector are provided in the optical branching station, and 
the light for amplification that travels through the 
backbone optical fiber is extracted from the second optical 
multiplexer/demultiplexer, so that the light for 
amplification is allowed to undergo total reflection on the 
reflector . 

23. The PON system according to Claim 13, wherein 
the optical multiplexer/demultiplexer is provided in the 

optical branching station; 

an optical fiber is provided between the base station 
and the optical branching station besides the backbone optical 
fiber, and 

the light source for amplification is provided in the 
base station, and the light for amplification is supplied to 
the optical multiplexer /demultiplexer via the optical fiber, 
so that the light for amplification is pumped into the backbone 
optical fiber from the optical multiplexer/demultiplexer 
toward the base station. 

24. The PON system according to any of Claims 17 through 
23, wherein 

a star coupler is used as the passive optical divider. 

25. The PON system according to Claim 13, wherein 
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an optical fiber is provided between the base station 
and the optical branching station besides the backbone optical 
fiber, and 

the light source for amplification is provided in the 
base station, so that the light for amplification is pumped 
into one optical path of the optical multiplexer/demultiplexer 
on the local station side via the optical fiber toward the base 
station. 



6^/The PON system according to any of Claims 17 through 



23 and 25, wherein 

an AWG ( Arrayed-Waveguide Grating) capable of 
multiplexing and demultiplexing light using different 
wavelengths is used as the passive optical divider. 




